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fGEOMETRY 

^ IN 

t G E N E R A L. 

lEometiy is a Greek word, and in its 
native lignification Hands for no more 
than tiie meafwring of land, but now 
we mean by it the principahpait of 
Mathematicks, which is a fcience that ha& conti- 
nued quantity for its objeift. 

That quantity is call'd continued cjuantity, 
wWch has all its parts conjoined; of this kind are 
all forts of exten£on^magnitudes» and dimenfions. 
And thefe cfimenhoiis confift chiefly 'either in 
lines, or furfaces, or angles. Or bodies, which laft 
are not to be confiderMin refpeft' oftheqtiality 
of their matter, but of the extenfion of their part^. 
Geometry i§ divided into fpceulative and prac- 
tical. 

The former is a fcience that teaches the mind 
how to form ideas of, and Jemonftrate the truth 
of geometrical propditions. • 

The latter, or pradtical Geometry, condufts the. 
. handin working. 
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THE 



Original of Geometry, 



GEometry had its original among the Egyp- 
tians, who were put ander a neceflity of 
inventing fome fiich art to remedy the diforaers^ 
diat commonly happened in their lands, by the 
overflowing ofthtNiUf which carried away their 
land-marks, and eSced the limits of their inheri- 
tances. 

So that this pra6Uce, which in thofe days con- 
lifted only in meafuring of land, that every one 
might have what belonged to him before tne o- 
verflow, was calTd Geometry. 

But in procefs of time, the Egyptians applied 
themfelves to more fubtle inquiries, and by de- 
grees infenfibly there arofe from a practice alto- 
gether mechanical, a fcience that now holds the 
£rft pkce among al) the others, according to its 
merit. 
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THE 



Ufcfiilnefs of Geometry. 



GEometry is not only ufeful, but in fcveral 
cafes neceflary. Tis owing to this, that 
^Itronomers are put into a way of making their 
obfervations, coming at the knowledge of the 
extent of the heavens, duration of time, motions 
of the heavenly bodies, meafures of feafons, of 
years, and of ages. 

'Tis By the amlbmce of this fcience that Geogra- 
phers prefent to our view at once, the magnitude 
of the whole earth, the vaft extent of the feas, the 
divifions of Empires, Kmgdoms, ^nd Provinces. 

*Ti8 from this that the Architefts take their juft 
meafures for the ftru^lure of publick buildings, as 
well as of 'private houfes. 

By its help Engineers condudl all their works, 
take the (ituation and plan of places, meafure 
their diftances from one another, and cany their 
meafure i^to places that are only acceffible by the 
eye. • 

Perfons of Quality, whofe birth engages thepi 
to take the field, are obliged to apply themfelves 
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to this fcience. It not only ferves u an introduc- 
tion into the art of Fortification, which teaches 
how to raife proper balUoBs for the defence of 
places* and to raife s^dman^e machines^ that may. 
&rve to overturn or make breaches in fthofe of the 
enemy ; but alfo brings them to great skill and 
dexteritv in the art of War, in forming an army 
into order /or battle, in encamping, diwding the 
ground for quartering thfi army, taking maps of 
counties, plans of to^^ois, forts, 9fid caftles, mea- 
furing all forts of dimeniions, both accefiible and 
inacceffible, and in forming defigns; finally fore- 
commend them as much for their skill and ad- 
drefs, as for their ftrength and courage. 
. Allfuch asprofefs the Art of Defigning, ought 
to know fomediing of Geometry,feeing that witK<* 
out it they can^t make themfelves mailers of Archi- 
te6hire, nor Perfpeftive, which are two partsab* 
folutely neceflary to their art. 
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GEOMETRY. 



B a 



Principles of Geometry. 



GBometry u built upon three Ibrti of pind- 
^69, viz. DeGnitiotu, Axioms, and Fetict- 
ons. 

Definitions are brief ezplintions of the nunet 
efthingi, or terms of art. 

AzioDU are propofitioni fo true and evident, 
tiat 'tis impoffible to i^Qeflion or contefl thai 
truth. 

Petition) are demands fo eafy and intdlinble, 
tlut the execution and putting them ia practice; 
require no dosonAnition. 
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A 



THE t 

Definition of a Point. 

Point is that which has no parts. 



By this definition you may eafily perceive^ that 
a point has neither Ungth, nor breadth^ nor depth i 
that it is not any thing fenfebley but only intellect 
tuali for nothing falls under the notice of our 
fenjfs^ that has nothing of quantity^ and^ nothing 
is quantity^ that has not farts ^ Jo that to fay a 
' point isfenjible, would be to Jay it has paftSy tohicb 
would contradiSt this definition, Notwithftanding 
fince no operation can beperfornCdwithout the inter^ 
vention offomething corporeal, we ufually repre^ 
fent a mathematical point by a pbyfical point, which 
is an objeS of fight the fmalleft and the leafi fen" 
fible that can be, and lohich has no geometrical 
magnitude divifible to our fenfes, and is made by 
the prick of a pin, point of a compafs, pen or pencil, 
as the point marked A 

A centra] point, or centre is a point from which 
a circle, or a circumference is defcribed ; or ra- 
ther it is the middle oCa figure, as the point B 

A iecant point, or as fome call it, a point of in* 
terfe^lion, is a point where two or more lines 
crois one another^ as the point C 
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THE 

Definition of a Line. 

j^j^ Line is a length without any breadth. 

A line is nothing but tbi track made by a point 
faffing from one place to anotber^ and would not be 
perceivedy if it were not delineated by a phyfical 
pointy which by its motion reprefents a line to us, 
as AB, CD, EF 

There are as many forts of lines as there are dif" 
ferent kinds ofmoHons^ which a pointy the princi^ 
pie of a liney is capable of\ tho^ there are but two 
which are fimple and the principal^ viz. a right 
andcurvey and a third which is calVd'a mixt Une, 
hecaufe made up of tie two former, that are ufu- 
ally conjider^d in Geometry. * 

A right line is one that lies equally between its 
extremities. 

Otherwifey 'tis a line that goes from one. point 
to another without any deviation, as A B 

A curve line is that which turns out of its w^ 
by one or more deviations, as CD 

Whenfuch a line as this is described by a pair of 
iompaJfeSy^tiscalVd a circular tiney as £ 

A mixt line is that which is both firait and a 
curve, as the line V 
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A 



ji line is diftinguijb^d into finite and in^ 
finite^ into apparent and occult. 



A 



Finite line is a bounded line, containing 
|or fuppoiing a neceflary length, as -A 



An infinite line is an undetennin'd line, having 
no precife length, as 3 

An apptiu-ent line is one defcribed with ink or 
^pencil, as A B 

An occult, or white line," is only made with the 
point of a pair ofcompafTes, or mark'd by points, 
and then *tis callM a prick'd line, as C 
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^/iw receives alfi fever dl denotninathns^ 

according to its different pojitions and x 
\ properties. 

A Perpendicular is a r^ht line that is let fall 
of eredtedupon ahotherj^ making the angles . 
on each fide equal, as A B 

. • • • ■ •- 

A Plumb line is that which hangs down with- 
out inclining to the right or to the left, and would 
pafs thro' the center of the earth, if it were pro- 
duced infinitely, as . C 

An Horizontal line is a line in equilibria, equal- 
ty inclined on both fides. D £ 

• Parallel lines are fuch as follow one another at 
;ih equal diftance » H 

■ An Oblique line is one that is. neither horizon- . 
tal nor perpendicular fG^ 

ABafe is a line upon whith the figure reils, as 

I L 

« 

Sides are the lines that contain a figure, as 

I N, L M 
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A Diagonal is a right line crofUng a figure, and 
tEzmimted at its two oppofite angles A B 

A Diameter is a right line pai&ng through the 
center of a cirde, and terminated at (he circum- 
lercDce CD 

A Spii^I line is a curve line iiluing from a center, . 
and continually going ofFfrom it at every turn £ F * 

A Chord or fubtenfe is a right line that joins the 
two extremities of an arc GH 

An Arc IS any part of a circumference G I H 

A Tangent is a line that touches a figure with- J 
<mt cutting it, nor would it cut or crofs the figure, ' 
thbngh it were ptoduc^ed, as L M ' 

A Secant is a line that does crofs or cut a figure ;; 

L O, M O ' 

If two lifks meet at their extremities^ \ 
they meet either dire&ly or indireSlly 5 j/;; 
directly^ they make but one line^ if indi" ; 
reilly^ they form an angle. * 
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i8 The Principles 

, THE I 

Definition of an Angle, 

AN jtngU is the indireR concourfe of 
two Tines in the fame pointy or ra* 
tber it is the fpace contained between the 
indireSt concourfe of two lines meeting in 
a point J as ji B C 

If the concourfe be form'd by two right lines, 
the angle is calPd a Redlilineal, if by two curve 
lines, a Curvillneal, bat if by one right and ont 
curve line, a Miztilineal angle. 

A denotes a reSilineal angle* 

B a curvilineal angle. 

C a mixtilineal or compound angle. 

A redilineal angle receives feveral particular 
names, according as it has a greater or lefs aper« 
tufe, as right, acute, obtufe ; thus the terms of 
re£lilineal, curvilineal and mixt, cx|)refs the qua- 
lity of the lines, and thofe of right, acute, obtufe, 
the quantity of the fpace contained between the 
faid lines. 

jfn angle is right^ when one of the lines 
is perpendicular to the other E D f 

An angle is acute when its aperture is 
kfs than that bfa right angle E D G 

An angle isobtufewhen its aperture is 
greater than that of a right angle F D G 

The mid^ letter D denotes the angle. 
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•THE 

. Definition of a Surface. 

A Surface is whatever has length and 
breadth without depth or thicknefs. 

According to the fentiments of the Geometri- 
cians, a Surface is a production of a line, juft as a 
line is the production of a point f thus we are to 
imagine the line EF moving towards G H to , 
conAitute the furface E F G H, which is an ex- 
tenfion bounded by lines, and has length and 
breadth without depth or thicknefs ; this is com- 
monly called a furlace, but a figure if it be conii- 
der'd in regard of its extremities, which are the 
bounding fines. 

If the Surface be elevated or rais'd, *tis {aid to 
be Convex ; but if depreffed, funk in, or hollow, 
^tis call'd a Concave ; and if even and flat, a Plane. 
Thus - ' , 

B is a Convex Surface. I 

C a Concave Surface. 
A a Plane Surface. 
D a Surface that is Convex^ Concave ■ 
and Plane. 

^Us firft fart relates only to plane Surfaces. 

Thetermmus, termor boundary of any thing . 
' is its extremity : thus a point is the terminus of a J 
line, a line is the term of a furface, and a furfiicc 
is the terminus of a body. 
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It The Principles 

^9i« KfL. ^# ^&. ^^ ^&. ^Itf ^£L a4i A^ ^&.^k* ^(V ^£ <4& <£tf ^&* 
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Of Surfaces or Figures that are 

Redilineal. 
Surfaces fake their particular names from 
the number of their Jides i thus 

A T S a TrigoA or triangle, a figure with three 

X fidesv 
B a Tetragon or fquare, a figure of four tAts, 

C a Pentagon, or a figure of five fides. 

D an Hexagon, a figure of fix fides. 

£ an Heptagon, or figure of feven fide^. 

F an 06tagon, or figure of eight fides. 

G an Ehneagon, or figure ofnihe fides. 

R a Decagon, or ^^t of ten fides. 

I an Hendecagon, or figure of eleven fides. 

L a Dodecagon, or figure of twelve fides. 

All thefe figures are alfo calVdby the 
general name of Polygons. 

Of TRIANGLES. 

Trianfks are diftiupuijbed by the quality of 
thetrandes^ and by the difpojition of their 
, fides. Thus / , 

M is a right-angled Triangle,^/./, has one 'right' 

angle. 
N an obtufe-angled Triangle, /. e, has ope obtdc 

angle. 
O an acute-angled' Triangle, /. e. has all three 

angles acute. 
P an equilateral Triangle, /. e. has its three fides , 

equal. 
Qjui Ifofceles Triangle, i. e, hsapnly two fides 

equal 
R a ScaleneTriangle, ;. i. has all its three fides 

onequaL 
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Of Quadrilaterals or figures that 
have four fides* 

A TS a fquare or figure that has its four fides 
X equal and four angles right. 

B aRedangle, byfome improperly call'd a lon^ 
fquare, has all its angles right or equal, but its 
fides unequal. 

C-a Rhombus is a Quadrilateral that has its four 
fide!f equal, but not its four angles. 

D a Rhomboid has the oppofite angles and fides 
equal, withoujt being equiangular or equilateral. 

A B C D a Parallelogram is a Quadrilateral whofe 
oppofite fides are parallel. 

£ a Trapezium has only two oppofite fides paral- 
lel, and the two others equal. 

F aTrapezoidhas its four fides and angles unequal. 

G if a Diagonal be drawn in a paraUelogram, as 
alfo two lines parallel to the fides, , through the 
fam^ point of the Diagonal, the parallelogram 
will be divided into four parallelograms ; and 
\ three of them, z//z. one of thofe defcribed up- 

, on the diameter and the two fupplements, (/. e. 

thd two parallelpgramsj^hichare not defcribed 
about the diameter,) form a figure called a 
Gnomon s thus the three parallelograms H I L 
make a Gnomon, as da sifo the three paralk-. 
lograms IKL. 

jf II figures having mere than four fiits^ 
are cairi PolygonaU or Multilaterah.^ 



[of Gsometkt. f,f 



ti The Principles 






OF 

Curves or Curvilineal figures^ 

A A Circle is a furface or figure perfedUy 
jf\, round, dcfcrib'd upon a center, from 
which the circumference in all itif parts is 0^ 
qually difbint. 

a b c d. A Circumference is* the extremity of a cir- 
cle, or it is the circular line that bounds it. : 

B an. Oval is a cunrilineal figure defcrib^d upon., 
feveral centers, and. divided into two equal 
parts by all its diameters. 

C an Ellipfe is alfo a curvilineal figure defcrib'd 
upon feveral centers in the fhape of an egg, andl 
has but one diameter that divides, it into two 
equal parts. 

D a Volute or Scroll is a figure or furface boun- 
ded by a fpiral line. 

■ 

E is a Cylindric fur&ce. 

F is an irregular curvilineal figure, c6ihpos*d of 
feveral difSmilar curve lines. 
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Compound Figures* 



A A Semicircle is a figure contain'd between 
jt\^ half the circiunfcrcnce and the diameter. 

B^a portion of a Circle is a figure comprehended 
within any part of a circle and a right line. 

g « large portion of a circle is greater than half 
the circle. 

f a finall portion of a circle is that which h lefs 
than half the circle. 

C a Scftor is a figure contain'd between two femi- 
diameters and an arc, greater or lefs than ^ 
femicircle. 

There is alfo a large or (mall Se£lor. 

D Concentric figures are fuch as have the fame 
center. « 

E Ezcentric figures are fuch as are defciib'd up- 
on different centers, 

z 
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OF 

Regular and Irregular Figures. 



A 



Regular figure is that which has its op^ 
pofite parts fimilar and equal. 

"» .. 

B an Irregular figure is fuch an one as is composed 

of angles and udes that are diiiimilar. 
£ £ Similar figures arp fuch as have all their fides 

proportional, though one may. be greater; equal 

or lefs than another. 

F F equal figures are fueh whofe contents are 
equal, thougji they may be fimilar or diffimilan 

» 
C an- Equiangular figure has all its angles equal. , 

■ 

E E one figure isfaid to he fimilar or 
equiangular to another^ when all the 
refpeSive angles of the one^ are equal 
to all the reJpeSlive angles of tke otbef. 

C D an Equilateral figure is one that has all its 

fides equal. 
G G Similar curvilineal figures are fiich as will 

admit fimilar Polygons to be infcribed in them» 

or circumfcrib*d about thenu 
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i4 The Principles 

AXIOMS. 

I. 

THings equal to tie fame tbird^ are 
equal to one another. 

The lines AC, AQ whic^i are equal to A B, 
are aUb eqoal to one another. 

n. 

If to equal things J equal things be added j 
the whole will be equal. 

\ ' Tht Imes AC, A C are equal. 

The lines C D, C D added are equal. 
The whole AD, A D are alfo equal. 

in. 

Jf from equal "things^ equal things be 
taken away^ the remainders will be 
equal. 

If from the equal lines ^ AD, AD 

you take away the equal lines A C, A C 
the remaining parts CD, CD 

will be alfo equal. 

IV. 
If to unequal things^ you add equal things 
the^whole will be unequal. 

If to the unequal lines D E, D £ 

you add the equal line$ A D, A D 

the whole ^ A E, A E 
will be equal. 
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If from unequal things^ equal things be 
taken^ the remainders will be unequal. 

* 

If from the unequal lines, A E/ A E 

you take away the equal?, A D, A D 

the remainders, " D £< D £ 
will be unequal* 

.VI. 

mngs double the fame third^ are alfo 
equal to one another. 

The, right lines DD, DD ; 

that are double the line A 

are equal among Ihemfelves. 

vn- 

Things J that are halves of the fanie^ or 
' equal things J are alfo equal. 

Thelines v AD, AD 

which are tho-halves of the lines D D, D D ' 
arp equal to one another. 

What has been f aid of lines ^ may alfo be 
faid of numbers^ furf aces and bodies. 
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Petitions or Deiijands. 



D 



PETITION L 

Raw a right line from the point A 
to the pint B 

OPERATION. 



Aj>plyVnildftd the points * ' '. A**T5 

"Draw the line demanded* " " * A^fi 

by carrying the pencil along the rukr, and 

dofe to it from the point 'A 

to the point . ' B 

PETITION II. 

Produce infinitely the line C • D 

^ on the fide of the extreinity D 

OPERATION. 

Join the ruler to the line CJQ 

Continue infinitely that line , CD 

on the fide of the extremity D 

by carrying the pen along, clofe to the ruler 

towarcli . E 
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PETITION UI. 

Defer ibe d circle upon the point - jf 
and at the diftance A B 

OPERATION. 

Set one of the points of the compfs 

upon the given point A 

Open the other to the given point B 

Turn the compafTes s^bout upon the point A 

and trailing the point B 

draw the circle oemanded BCD 

P E T I T I O N IV. 

Onthe points \ ^ E ^ F 

make an interfeSiion orfeSlion. 

OPERATION. 

Open the compafTes at difcretlon, but fo that the 

difbnce of the tviro points of the compa£e9 

may be greater than half the difbnce of the 

points propofed E Sc F 

,Wlth this diflance of the compaffcs 

Upon the point £ defcribe the^arc L M 

Upon the point F draw the arc H I 

^ and the interfedlion required will be G 
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B 6 O K the F I R S T. 

PROPOSITION I. 

To ereS a perpendicular upon the middle \i 

of a right line. 

- POSITION. 

X«et C be the point propofed in the middle of the / 
line A B, upon which the perpendicular is to 
be eredted. 

^OP E RAT ipN. 

UPon the given point C 
defcribe at pleafure the fenucircle D E 

upon the points D & £ 

make the fedion I 

from the point ' C 

draw the line demanded . C O 

thro' the feftion - I 

/ 

This line C O will be perpendicular to the line 
given AB| and ereded upon the point pro*- 
pofedC. 2 
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PROPOSITION II. 

To ereli a perpendicular upon the extre* 
mity of a right lime propofed. 

% 

Let A be the extremity propofed of the line A B, 
upon which the perpendicular is to be eredled. 



OPERATION. 

T'Ake at ^eafore the point C 

above the line AB 

from that point C 

with the difiance C A 

Defcribe the portion of tlie circle BAD 

Draw the right line DCE 

through the points D & C 

Draw the Une demanded A£ 

it will be perpendicular to A B 

and at the extremity propofed A* 

Another way. 

Upon the point A defcribe the arc g h ^ 

Upon the point g defcribe the arc Ah 

Upon the point h defcribe the arc A m n 

Upon the point m defcribe the arc h n 

Draw the Une required A n 
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PROPOSITION III. 

* 

Upon an angle given to ereS a right line 
that inclines neither to the ri^t band 
nor to the left. 

Let B A C be the angle upon which the right 
line is to be nufed, that inclines neither to the 
right hand nor to the left. 



u 



OPERATION. 



Pon the angle givea A 

defcribe at pleafpre the arc B C 

upon the extremities B &: C 

make the fefUon D 

■ ' from the point of the angle given A 

draw the line required ' AD 

through the fe6hon _ D 

This right line ' AD 

fhall be ere6led upon the angle B A C x 
without inclining either to the right Or left. 

3 
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PROPOSITION IV.- 

To let fall a perpendicular upon a giwn 
line J from a point without the line. 



Let C be the point from which a line is to be 
let Bdl perpendicular to A B 



OPERATION. 



UPon the given point 
defcribe at pleafure the arc 
'cutting the line 
in the points 
upon thofe points 
As centers make the fefUon 
draw the line 
"and the line 
will be the line requir'd. 



C 

D E 

A8 

D & E 

D & E 

F 

C F 

C 6 
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PROPOSITION V. 

through a given point to draw a Une 
parallel to a given right Une. 

« 

Let A be the ^ven pdint thro* which a .line is to 
be drawn parallel to the line ^ C. 

OPERATION. 

• * 

D Raw at pleafore the oblique line A D 

upon the point A 

Defcribe the arc D E 

upon the point D 

Defcribe the arc A F 

make the arc D G 

equal to the arc A F 

Praw tlie line required M N 

throVthe points h k G 

Otbenoife* 

Upon the center A defcribe the arc E F G 

touching the line B C 

without altering the legs of the compaffes. 

Upon the point H defcribe the arc L R I 

ne point H is taken at pleafure in the line B C 

praw the demanded line ^ OP 

thro' the point " A 

andtouchuigthearc L |l I 
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PROPOSITION VI. 

70 ^f/e& a given finite right line. 

P O S I TIO N. 

Let A B be the right line propofed to be divided^ 
into two e<|ual parts. 



OPERATION: 



TT TPon the extremity 



as a center, defcribe the arc 



A 
CB 



Without altering the diftance of the legs of the 
eompaffes. 



Upon tTie other extremity - 
as a center, defcribe the arc 



B 

EF 



nefe ans are to be itnadefo as . to inter JeSl each * 

other. 

■ ■. », 

Draw^he right line G H 

thrb'ugh the interfe£Uons G & H / . 

A B then will |?e bire£led at the point O 



JS Thk first BodK 

PROPOSITION VII. 

" Ji kife^ a given reSitintal angle. 
Xet B A C be the an^ propoTed to be I»fcAe<t 

OPfeR A T I O N. 

UPon the angular point A 

ddcribe at [deaAire the are D E 

upon the pcuMi D & E 

As centers make die fe£tioD O 

draw the line A O 

Thisline ~'- ' ~ A O 

will ]|£riilc the gj'TOt angle B A C 
into two equal puts. 
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PROPOSITION VIII. 

jtt the end of a 'given right line ie make 
a reSilineal angle equal to a given 
reSilineal angle. 

Let A be the end oTthe line A B, at which an 
uiglebtobeiiudscqaat to a gjven refUliiieal 
angle C D G. 

OPERATION. 



UPon du angplar point 
defcribeat|deifaret 



defcribeat|deifarethearc C G' 

Wilh«ut tlltrit^ tht tftmag of the Mmpsjfti. 



Upon the extranitr 






A 


defaibeUicac 






HO 


Maiethearc 






HE. 


cfliul to the JTC 
dKw the line 






C G 






A E 


The .ogle 






B A E 


will be eqiwl to 


the 


»-*I= , 


CD G 



which was the thbg propofed. 
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PROPOSITION IX. 

To divide a given right line if^o any 
number of equal parts required. 

I>t A 6 be the line propofed to be divided into 

fix equal parts. 



O P E R A T I O N. 

. ■ i ^ ; ^ 

FRom the point A 

. draw atpleafure the line AC 

. thro' the extremity B 

Draw the line B D 

parallel to the line A C 

from the points A & B 

' and along the lines A C, B D 

Carry any fix equal parts, viz. e f g h I L 

along the line A C 

R q p o n m along the line B i> 

draw the lines e n, f o, g p, h q, I R 

Then the line » A B 
will be divided into iix equal parts at the 
feftions S, T, V, X, Y 
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PROPOSITION X- 

To draw tangent to a circle propofed 
throu^ a given point. 

Let A be the point tfaro* which the tangent to 
the cirde D O P is to be drawn. 



OPERATION. 

FRom the center of the circle 
draw'the fecant 

divide the line 

into two equal pjffts in 

upon the point 

with the radius 
Sefcribe the femicircle 

cutting the circle in 

from dne given point 
Draw the right line 

thro^ the point 
This right line 

will be the tangent required. 



B 
B A 
B A 

C 

C 

C A 

ABB 

D 

A 

AB 
AB 
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PROPOSITION XL 

To draw a right line that JhaJl be a 
tangent to a circle at a given point. 



Let A B C be the given circle, and the point of 
conta£l in its circumference A. 



OPERATION. 



FRom the point or center I> 

draw the line D F 

thro' the poi^t propofed A. 

Thro' the point propofed A 

and tf> the line D P 

draw the perpendicular AH. 

continued towards I 

This tangent 'HI 

will touch the circle at the point A 
whicKwas the thing required. 



-# 
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PROPOSITION XII. 

jt circle and a right line that teuebes it 
being givm to find the point ofeontaSi^ 

Let A B C be die circle to which the line G H 
b a tangent. 

OPERATION. 



f* 8- "C*R<"n the center of the circle F 

X; let fall the perpendicular F C 

upon the tangent D E 

Thcfeaion . C 
win be the point of contafl fought. 
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PROPOSITION 5j:in. 

T'^ ^r^w afpiral line about a given right 

line^ 

Let I L be the line about which the fp^al lind 

is to be defciibed. 

OPERATION. 

P,j' i8^ TXIvide half the right line I L 

jkj into as many equal parts as th^re are t<^ 
be revolutions. 

Example. 

To make one ^ffour revohithnu - 

?>gf"-^ Divide the half . Bt 

* into four equal parts B p £ G t 

Dividcalfo ^ B C 

into two equal parts in A 

upon the point A 

Defcribe the femicircles B C, D E, F G, HI 

upon the point , B 

Defcribe the femicircles C D, E F, G H, I L 

and you will hav^ the fpin^ line fought. 
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PROPOSITION XIV. 

Between two given points to find two 
other direSIy interpofed. 

Let A and B be thfc points given, between which 
two others arc to be found diredlJy interposed, 
by the help of which a right line may be drawn 

, . from the point A to the point B, with a (hort 

rule. 

O P E RATION. 

UPon the points A &.B 

as centers, make the interfedions C &- D 
upon the points C & D 

As centers make the intcrfedUons G & H 

Thefe points ^ G' & H 

are the points requir'd, by the affirfanee of which 
aright line may be drawn from the point A ^o 
the' point B, which could not be done at once 
with a rule lefs than the length between A & ?. 
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BOOK the SECOND. 

PROP dS IT ION I. 

* 

^^ViH hue. ■' ' 

« 

Let A B be the g^ven Hne upon which the equi- 
lateral triail^Ms^to be'^onftrudted, ' 



/ ^ aPERATIOK 


1 


T TPon the extreme point 
^J with the radius 


A 

AB 


Deicribe the arc 


BD 


upon the extremity 


B 


with radius 


B A 


pefcribe the arc • 


AB 


from the intcrfeftion 


C 


Draw the lines C Aj 


, CB 



ABC will be the equilateral triangle requirec^v 
3 



' OP PAAeriCAL Ggombtrt. jf 



78 



The second Book 




P R O P O S I T I O N IL 

To make a triangle whofe three fides are 
equal to three given right lines. 

Let A B C be t&e three given lines ; a triangle 
IS to be made whole thtee fides are equal 'to 

OPERATION. 



"T^Raw the right lihfe 
J[^ equal to the line 


DE 

A A 


upon the point 


D 


-with the radius 


BB 


Delcnbe the arc 


GF 


upon the point 


E 


with the radius 


C C 


Siefcribethearc ♦• 


HI 


from the interfeflioil 


o 


Draw the lines 


O E, O t> 



The triangle * DEO 

will be compofed of three fides equal to the three 
lines given A A, B Bj C C. 
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PROPOSITION III. 

Tp inaki a fquare upon a given right 

line* 

Let A B be the g^ven right line^ upon which 
the fquare is to be made. 

OPERATION. , 

fi^ SO. T>Re£l the perpendicolar A C 

P^^ upon the point A 

As a center, defcribe the arc . . B C 

upon the points S &^ G 

with the radius A B 

Make the fedion D 

from the point D 

Draw the Imes D C/D B 

A 6 C P will be the fquare reqiur*d to be con* 
firndted upon the ^ven right line A B* 
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PROPOSITION IV. 

?l7 ;i»tf iE^ tf regular pentagon upm a given 

right Un^. 

Let A B be the given line^ upon which the pen* 
tagon is to be confbuded. 



OPERATION. 

UPon the extremity A 
and with the radius A B 
Dcl'cribe the arc B D F 
f age 50. Ere6t the perpendicular AC 
Divide die arc B' C 
into five equal parts I D L M 
Draw the right line A D 
Page f 8. Divide the bafe ^ A B 
into two equal parts in O 
Page 4^. £re£t the perpendicular 0£ 
upon the interfedion £ 
with the radius £ A 
Defcribe the circle A B F G H. 
Carry round fiwt times, the line , A B 
in the circumference of the circle, and a re- 
gular equiangular eq^^ilateral pentagon, wil} 
. be compleated. , 
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PROPOSITION V. 

Xo make a regular hexagon upm a given 

right line. 

Let A B be a right line, upon which a regujju: 
hexagon is to be made. 

OPERATION. 



T TPon jthe extremities 
^J and with the radius 


A &B 


AB 


Delcribe the arcs 


AC, »C 


upon the fedUon 
Defcribe the circle 


C 


ABE F'G 


Carry fix times the line given 


AB 


in the circumference, and 


you will have a 


regular hexagon 


A B £ F G D 


upon the given line 


A B 

1 

• 

■ 

• •• 
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PROPOSITION VI. 

t 

Upon a given right line to defer ibe any 
polygon from an hexagon to a dodecagon. 

Let A B be a line upon which an hexagon^ 
heptagon, or odtagon, (ffr. is to be made.' . 

OPERATION. 

?ag* j8. T^Ifedl the line A B in the point O 

ftg« 46* JD ^^^^ ^^ perpendicular O I 

upon the point B defcribe the arc AC 

Divide j\ C into fix equal parts M, N, P, Q^,R 

Tbis is to bedonej if an heptagon is to he madcf, 

. Upon the point C with the interval 

of one part • C ^i 

defcribe the arc Ml) 

D will be the center for defcribing a circle capa- 
ble of containing feven times the line given. 

For an off agon. 

Upon the center C, with the interval 

of two parts C N 

* Defcribe the arc ' N E 

E will be the center of a circle capable of contaiii- 
ing eight times the given line! A- B 

For an heptagon. 

Take three parts C P 

andfofdf tkt reft adding one part. 
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PROPOSITION VII.' 

To make a polygon of any number of fides 
from twelve to twenty four^ upon a 
given right line. * 

list A B be the line, upon whieH the polygon is 

to be jnade. 

OPERATION. 

Divide the arc A C- 

into twelve equal parts from the point C 
I'ake a3 many of the parts of C A; 

as the number of the fides of the polygon is; 
above twelve. 

Example. 

If you would defcribe a polygon of fifteen fides. 
Upon the point C 

with the radius of three of thefe parts C £ 
defcribe the arc . E O. 

AC of twelve y CO of' three together make 
fifteen. 
Upon the point O with the radius ^ OB 
defcribe the arc . B F 

. Upan the point F with the radius F A 

defcribe a circumference, and it will contain . 
the line ^yen . A B 

twelve tmies. 
and fo alfofir-inj ether ptdygoMi 
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PROPOSITION viir. 

To defcribe a portion of a circk capable 
of containing an angle equal to an an-- 
gle givenj upon a given right line. 

Let A B be the right line, upon which a portion 
of a circle capable of containing an angle e- 
qual to the given angle is to be defcribed C 

OPERATION. : 

^« ^*- Tt iT Ake'the angle B A D" 

XVJL equal to the angle C 

Page 50. Erea upon AD 

the perpendicular A E 

^H^ /»• Bifea the line A B 

in the point H 

Page 45. Ercdl the perpendicular H F 

upon the fe^tion F 

with the radius . 'FA 

Defcribe the portion of the circle A E B 

All the angle? yoii make in this fegment of the 

circle, and upon the given line A B 

will be equal to the angle C 
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PROPOSITION IX. 

Ttfiudjbe center of a given circle. ■■ 

Let A B C be the drde propofed, whofe center, 

it to be found. . 

dPERATjEON. 

DRaw at pleafure the right line A B. 

terminating in the circumference ABC 
Ftgc jr& Biled the right line A B 

by the Une B C 

^m^ 5«-Bifea1afo the right line CD 

• in the point F 

The point F will be th^ center of the circle, re- 
quired ABC 
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PROPOSITION X. 

7*0 corHpleat the circumference of a circle 
whofe center is lofi. 

Let. A B C be the part of the drcumfcrence 
given,' whofc Center is to be found, in ord^r 
to the finiihing the circle. 

OPERATION. 

TAke at pleafure tlie three points ABC 
in the circtimfcrence begun upon th^ 
points A &^ >B 

Make the feflions ]^ & F 

Draw the right line E F 

i upon the points , B &'i(5 

Make the feflions G & tt 

dratv the right line G tl 

upon the interfedion and center ./I 

and with the interval I A. 

compleat.tke circumference begun. . 
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PROPOSITION XI. 

2j defer ibe a circle that Jballpafs tbra? 
three given points. 

Let A, By Q be the three points thro* which 
the circle is to pafs. 

OPERATION. 

UPon the points given A, B, Q 

dcfcribc three circles DEH, DEF, FGL 
• with the fame radius, and interfeding at the 
points D & £, F& G 

Draw the right lines D£, F G 

till thev meet in I 

npon the point I 

with the radius I A 

pcfcribe the circle requir'd. 

This operation is fimilar to the preceding. 
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PROPOSITION XII. 

To defcribe an oval upon a given length. 
OPERATION. 

Let A B be the length upon which the oval is 
to be made. 



X^Ivide the length given 
1 J into three equal part* 


A B 


ACDB 


upon the points 


C&D 


with the radius 


C A 


Defcribe the circles 


AEF, BEF 


upon the interfedions 


E & F 


and with the diameter 


£ H 


As a radius, defcribe the arcs 


I H, O P 



A I H B P O will be the oval required. 
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PROPOSITION XIII. 

To difcribe an oval upn Wo given dia^ 

meters. 

i:' • . •• - 

J iLct A B, C D be the diameters upon which 
^ the oval is to be conftrudlcd. 

'' ' • .- ' 

OP ERA T I O N. 

MAfce the ruler MO 

equal to the greater femidiameter A E.. 
upon which mark the length M ^ . 

e*^ual to the Icfler fcmidiameter - 'C 'E 
" ms ruler being thus difpos*d. _ : 
Place It after fuch a manner upon tho: diameters 

AB, CD 

that the point _ - N 

iliding along the Ime A B 

the extremity O 

jnay always be in the line CD 

1 carrying along thus the rule MO 

Defcribe the oval, with the extremity ;;:;M 
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PROPOSITION XIV. 

To find the center and the two diameters 

of an oval. 

Let A B C t) be the oval propofed, whofe cen- 
ter and diameters are to be found. 

OPERATION. 

f 

IN the oval propofed A B G D 
draw at pleafurc 

* •*• '"• the two paraUel Unes A N, H I 

Page 56, Bifeft the lines A N/ H t 

in the points * L & M 

Draw the line P L M O 

Page 58. Bifeft it in " E- 
* and the point E will be the center 

■ upon the point ' E. 

Dcfcribe at pleafure the circle F G Q^ 

cutting the oval in . F & /G 

. thro' the interfeiftions F. & Gr 

Brawtjie right line F t^ 

p,g^^8 Bifea it in . . ^ R 

' Draw . the ^eateft diameter B .1^ 

thro' the points , E' R 

. . Thro' the center* . : . E 

Page 56. Draw the leaft diameter A E C 

parallel to the line F G 
and what was propofed will be cffedled. 
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PROPOSITION XV. 

To make a reSliUneal figure upon a given 
right linefimilar to a given reSiilineal 
figure. 

Let A B be the line upon which a figure funilt? 
to the figure C D E F is to be drawn. 

OP ER AT ION. 

DRaw the diagonal C E 

make the angle ABO 

equal to the angle . CFE 

Page 6i.Make the angle . BAG 

equal to the an^e F C E 

' the ^iangle A B .$ 

will be iimilar to the triangle ^ ^ |^ 

afhr the fame, manner^ 
age ^a. Make the triangle A G' R 

fimilar to the triangle C E {I 

The whole figure A B G B 

will be iimilar to the whole figtire C D £ 1^ 
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BOOK the THIRD. 

PROPOSITION I. 

Sp infcribe in a given circle^ an equilaUh 
ral triangle^ hexagon or dodecagon. i 

tct« A C D be the cifclc in which an equilatc^ 
ral triangle, $cc, is to be infcribedi. 



u 



OPERATION. 

For an equilateral triangle^ 

Pen a point as A 

witii the internal of the ' femic^amctcr A B 

Delcribe ani arc C B P 

' ^ Draw the right line D C 

:' Carry that (Eftance C !D 

fromthcpoirfe C 

to the. point ' F 

Brawthelmcs F C, F p 

The triangle required wDl be CDF 

For an hexagon. 

Carry, round £}X times the femidiafiKi^er J^ B 
in the given circumference. 
. For a dodecagon^ 

fm^ 5S. Bifed the arc of the hexagon A C 

inthefoint ^ Q 

tBrc*i«fc'ofthedddceagonwillbe AQ 
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PROPOSITION II. 

To infcribe a fytiare or oSagon in a given 

circle. 

Let AB C D be the circle in which the fquarc 
or oftagon is to be infcribed. 

OPE RAT i O N. 

For a fquare. 

DRaw the diameters' A B, C D 

interfering each other at right 
angles, that is, draw the right line .. CD 
thrV the center of the circle Q 

upon the points or extremities - C & D' 
Make tho interfe£tions I & L 

Draw the right line I ^» 

paffin^ thro* the center - O 

Thefe lines or diameters . , A'Bi\Cp 

• will interfeft at right angles. - > " - j \ 
Dfawthe linc^ AC, AD, KC,,BD, & AC^ 
will be the .fquare required/ . • . . ; | 

For an oSlagon. 



FiSe it. Subdivide each quarter of the circle into two 
c'qual parts, and you will have an odagon. 
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PROPOSITION III. 

To infer ibe a pentagon or decagon in a 

gin)en circle. 

Let A B C D be the cii^cle propofcd. 

OPERATION. 

For a pentagon ^ •.,: 



D 



.Raw the two diameters A B, C D 

^H^ ^t. I ^ interfering each other at right angles in > £ 

Bile^ the femidiameter C £ 

in the point , F. 

Upon the point F 

as a center, -with the radius FA 

Deforibe the arc AG 

upon the point *, A 

with the radius AG 

befcribe the arc G H. 

The right line . , A H 

will divide the circle into five equal parts, 

Fvr the decagon* 

j^ jj. Subdivide each part of the circle into two equal 
parts, 2 
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PROPOSITION IV. 
To infcribe an heptagon in a given circle. 

Let A B C be the circle propoled in which the 
heptagon is to be infcribed. 

OPERATION. 



^Raw the r^ds 
upon the extremity 

wilh the radius 
Defcribe the arc 
Draw the ri^t line 



DRaw the r«iids '^ . I A 

upon the extremity A 

A I 

C I C 

C C 

Carry the half ^ ^ ^ CO 

feven times in the circumference of the cir-i 

cle, and the heptagon required will be in- 

faibed. 
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PROPOSITION V. 

^0 infcribe an enneagon in a given circle. 

Let B C D be th« circle in which the enneaigoil 

is to be infd-ib'd. 

OPERATION. 

DRaw the radius ^ A B 

upon the extremity B 

with the diftance B A 

De{;dribc the arc CAD 

Draw the right liiie ' CD 

produced towards F 

Make the line E F 

equal to the fine A B 

upon the point E 

Defcribc the arc ^ FG 

upon the point F 

Defcribe the arc EG 

Draw the line AG 
Then the ninth part of the circumference will 

be *^ Dtt 
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PROPOSITION VI. 

Tv infer ibe an hendecagon in a given circle. 

m 

Let A£F be the given circle in w^ch the 
hendecagon is to be infcrib*d. 

OPERATION. 



"rVRaw the radius 
fut ft. J ^ Bifed the radius 


AB 


A B 


in the point 


C 


upon the points 


A & C 


with the difbnce. 


A C 


Defcribe the arcs 


GDI, AD. 


upon the point 


I 


with the difbnce 


ID 


pefcribe the arc 


D O 


the difbnce 


CO 



will be the fide of^ the hendecagon exsift 
enough for pradice. 
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PROPOSITION VII. 

Tb infer ibe in a given 0rck any fojygon 

you fleafe. 



Lot B A C be the circle in which you would 
have an heptagon inrcrib< 



n y( 

)ea. 

OPERATION. 



J!*»|*- TNRaw the diafl»eter A B 

«6. «. 1^ 4<>fcribe the circle^ A B F 

capable of containinifevendmea A B 

Jfier the fame way as if you would make upon AB 
a polygon fimilar to tbattobkb is to be infcribed 
in tbe given circle ABC 

P««e S^' Draw the diameter D E 

parallel to the diameter A B 

Draw the right lines . D A G, £ B H 

thro' the extremities D Ay £ B 

G H, will divide the circle giyen ABC 

into feven equal parts. 

Jftet tbe fame manner aS in ojtber polygons^ 
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PROPOSITION viir. 

To cut off a fegment of a given circle^ 

capable of an angle equal to any rec* 

tilineal angle propofed. 
• • * 

Let ACE be the given circle, a portion of 
which is to be cut off, capable of an angle 
equal to the angle ^ J) 

OPERATION. 

DRaw the femidiameter A B 

Draw the tangent A F 
Page da. Make the angle • F A C 

equal to the given angle D 

All the angles made upon A C 

■in the fegment A E C * 

will be equal to the given angle D 

Therefore the portion A E C 
is the fegment required. 



IT 
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PROPOSITION IX. 

To infer ibe in a circle a triangle fimilar 
to a given triangle. • 

Let A B C be the circle in which a triangle, 
fimxlar to th^ triangle D £ F is to be infcribed. 



OPERATION. 



ftgt 66. 



DRaw the tangent 
upon the point of conta£b 



Faft tfa.Make the an^e 

equal to the angle 

fige ^z. Make alfo the angle 

equal to the angle 
Draw me line. 



GH 

A 

H A C 

E 

GAB 

D 

B C 



ABC will be the triangle required to be fimilar 
to the triangle given D E F 
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PROPOSITION X. 

To infcribe a circle in a given triangle. 

Let A fi C be the triangle in which the drde is - 
to be infiribed. 

OPERATION. 

r«< Cn. 'DITea the angles B & C 

J3 by the ri^t lines BD & CD 

from the interfeftion ■ -D 

h|t 14: Let M the perpendicular D F 

Upcw the center D 

with the dilbnce DP 

Defcribc the circle reqair'd E P O 
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PROPOSITION XL 

To infer ibe a fquare in a given friangJe. 

m 

Let AB C be the triangle in which the fqttarc 
requir'd is to be Infcribcd. 

O P E.R A T I O N. 

F^ /o. Tp^Reft the pcrpendiculaf A D 

1^^ upon the extremity of the bafc A B 

Make this perpendicular A D 

. equal to the bafe A B 

from thg angle ' , C 

^t^ S6. Draw the line C E 

* parallel to the line " 'AD 

Draw the oblique line D £ 

thro' the fe£lion F 

PUge s6. Draw the line F G 

' parallel to the bafc AB 

BUge y6. Draw the lines ' n f H, G I 

/ iwrallel to the line CB 

And the fquare required will be F G H I 



^. \ 
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PROPOSITION XII. 

7b Infer ibe a regular pentagon in an equi* 
lateral triangle. 

Let A B C be the triangle in which the pentagon 

is to be infcribed. 

OPERATION. 

r 

^m^ S^'\ ^'T ^^^1 ^^^ perpendicular 
1 ^ upon the center 
Defcribe the arc B 

Divide into fiv^ equal parts the arc 
Carry on the fixth 
Draw the line 

P«gf sK Divide 

into two equal parts in 
Upon the point 

defcribe the arc 
Draw the right line . L D 

^ake the payt 

, equal to the part 
Draw the right lines ^^ D<J, 

upon the center 

with the diilance of the fedion 
Defcribe the arc 

upon the points 
Defcribe the arcs - ^ D Q^ 

Draw the lines * O P, P Q^ N Q^ 

And the pentagon demanded fhall be D O P QN 



/ 


AI 


A 


I M 


BI 


I U 


A M • 


A M 


L 


A 


LD 


to H 


A G 


B H 


MC 


D 


N 


N O 


N O 


DP 



OP PRAdTlCAL GEOMEtRY. IJI 




ijt Thk third Book 



PROPOSITION' XIII. 

7i infcrihe an equilateral triangle in a 
fquare. 

Let A B C D be the i^uare in which the equila- 
teral triangle u to be infcribed. 

OPERATION!. 



TNRaw the cMagonals 

\J upon the center 


AC>BD 


anil with the difiance 


E A 


Defcribe the circle 


. AB C D 


upon the point 
with the diflance 


C 
C E 


Defcribe the arc 


GE P 


Draw the right Iinei 


A F, A G 


Draw the right line 


H r 


The tquilatcral triangle requlr'd h 


AH L 



'9'W 
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PROPOS^ITION XIV. 

To infcribe an ejuiJateral triangle in a * 
I fentigon. 

Let A B C D E be the pentagon in which an 
equilateral triangle is to be infcribed. 

OPERATION. 



f age ^t, ^^Ircumfcribc the circle 
\^ upon the point 


ABCDE 
A 


and with the diftance'of the radius A F 


Dcfcribe the arc 


F L 


Cut that arc 


FL 


into two equal parts in 


N 


praw the line 


FN! 


upon the point 


A 


with the diftance ■ 


A I 


Defcribe the arc 


HOI 


draw the lines 


AH, HI 


TTiC triangle Remanded will be 


A Hi 
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PROPOSITION XV. 

30 iu/cribe afquare in a pentagon. 



Let A B C D E be the pentagon in which a 
fquare is to be infcribed. > 

OPERATION. 

DRaw the line BE 

let M the perpendicular E T 

from the extremity of B' £ 

Make this perpendicular £ T 

equal to the line B ^E 

Draw the line A T 

thro' the feftion O 

P«gc j«. Draw the line OP 

parallel to the fide C D 

On the, extremities O & P 

Vn/t so* Erea the perpcndictilars O M, P N 

Draw the line , * N M 

The fquare required will be N M O P 
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BOOK the EOURTH. 

PROPOSITION I, 

T0 tif€nmfiribe 4 tirde ^out 4 givtn 

triangle. 

Let A B C be the triaagle ^b^nt which the cir- 
cle is to be cilrcumfcribed. 

OPERATION. 

* ■ r 

Pwm ofi T\Eftribe the circumference ABC 

^se 5^1. yj ^^^, ^ ^^^ .j^ A, B, € 

and the thing reqmred will be done. 
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PROPOSITION It. 

7*0 cifcumferibe a circle about a fptare. 

Let A BCD ,be the fijoare about which the 
circle is to he cucumfcribed. 

OPERATION. 



DRaw the two i£agonals A B, C D 

upon the interfeflibn or center G 

with the 'diftance G A 

De&ribejlu: drde demanded A B C I> 
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PROPOSITION III. 

To circumfcribe a triangle fimilar to a 
given triangle^ about a given circle. 

het D £ V be the circle, abont which a triangle, 
fimilar to the triangle F G H, is to be delqribed. 

OPERATION. 

D Raw the diameter A B 

thro' the center C 

f^ ^^ Make the angle ACE 

equal to the angle H 

fage 6t Mai^ dieangle BCD 

equal to the angle G 

Phxiuce the lines * E C, D C 

towards It & S 

^s«e S^' Draw the tangent N 

parallel to the line D R 

Page 56- Draw the tangent O I 

parallel to the line £ S 

Pige s6. Draw alfo the tangent N 1 

parallel to the diameter A B 
I N O will be the triangle required fimilar to the 
triangle F G H, and circucnfcribed about the 
circle DEV. 



pp rftACTicAL OeoMetrt. 14;^ 



146 



Tbm fourth Book 



VS^SSSmSSSfSSisit 



v.r.a • 



Va ^y^.^^ 



PROPOSITION IV. 



To ciramfcribi a fyuare ahui a circU. 

Let A B C D be the circle about which a tqpxtt 
is to be circomfcribedl 

OPERATION. 

D Raw the diameters AB, CD* 

interfedUng each other at right angles in 
upon the points A, C, 4r 

with the difbnce A. 

Defenbe the femicircles H O G» H 

EOF, F 
Draw the right lines EF, FG, GH, 
thro' the ihterfedUoni . E^ F^ 

The fqwOre demanded: win be E F 
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PROPOSITION V. 

70 chrcumfcribe a pentagon about a given 

circle. • 

ft 

Let A B C D E be the ^ven circle about which 
' a pentagon is to be cireumfcribed. 

O P E ft. ATI ON- 

f$p H4 • fNfcribe the pentagon A B C D £ 

i upon the center F 

and thro* the nuddle of each fide 
•Draw the Unes FO, FP, FQ^, FR, FS 

Draw the line FA 

Tmi 68. Draw the tangent P Q^ 

thro* th^ point A 

Upon th? center F 

with the radiuf F F 

Defcribe the circle OP Q^R S 

Draw the fides of the pentagon demanded thro' 

thefcdions O, P, Q^, R, S 
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PROPOSITION VI. 

7a circumfcribe a regular polygon about 
' another. of the fame fort^ 

Let B C D E F G be the polygon given, about 
which another iunikr polygon is to be cirr 
cnmrcribed. 



p 



O PE R ATIO N. 

iRoduce twa iides'as B G» E F 

until they mciet in II 

i>raw the line AH 

,Ult 69' Draw the line , F I 

bifeaing the angle G F H 

1 upon the center A 

with the diftance A I 

Defcribe the arc I M Q 

' Draw the radiuses AL, AlVf, AN, AO 

thro* the middle of each ftde* 
Draw the fides of the. ezteriour polygon demand- 
ed, thro' the fcdlions 1^ L, M, N, 0» ? 




>3I 
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PROPOSITION VII- 

9^ circumfcribi a fquare about a given 
equilateral triangle. 

Let ABC be the equilaterad trian^e, about 
wliicli a fquare is to be circumfcribed. 



OPERATION. 

Fsge j«. TJIfcft the bafe - B € J 

JP> in the point E 

Koduce the bafe B C 

both ways toward? D & D 

Makethe lines !E D & ED 

equal to the line E A 

Upon the point , E 

, wtth the difbmcc ^ EC 

. Defcribe the fcmicirclc B F C 

draw the line - A E F 

- From the point F 

draw the lines F C G 5r F B,<5 

and the fquare required will bo AG F G 
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• PROPOSITION VIII. 

70 eircumfcribe a pentagon about an 
equilateral triangle. 

1m a B C be the triangle ^yen, about whicli 
a pentagon is to be circumfcribed. 

OPERATION. 

« ■ ■ . 

* 

Upon the points or angles A, B> C 
and with the iame opening of the com- 

pafies defcribe at pleafure the arcs D £, L P 

Divide the arc DO 

into five equal parts i, 2, 3» 4» 5 

upon the center or fe^Uon :0 

And with the difbnce of four parts O N 

defcribe the art N M E 

Draw the right line A E f 

Cut off the arc MP 

equal to the ^-c , E . N 

Draw the right line f P C g 

equal to the line f A 

Mi^ethearc . D H 

equal to the arc -DE 

Draw the fides AT, J R 

equal to the fides Af» fG 

Thcfide I R 

will compleat the pentagpn demanded* 
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PROPOSITION IX. 

yi circumfcribe a triangle Jimlar to a 
given triangle^ about afquare. 

s 

Let D E F G be the fquaiic about which a trian- 
gle u to be circumfcribed fimilar to the trian- 
gle A B C. 

OPERA T I O N. 

^ JLVl.* equal to the angle A 

y«g ^j. Make the angle * M E F 

equal to the angle ' B 

Produce the lines . ME»MF,.DG 

towards , I & H 

HIM wlH be the triangle required, fimilar to 

the trian^e ABC 

and circumfcrib'dalitut the fquare D £ F G 



1 
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PROPOSITION X. . 

So circumfcriht a pentagon about afquare. 

Let A B C D be the fqilare about whicb a pen-» 
tagon is to be circumfcribed. 

OPERATION, 

iRoducethcfid'- C ft 

towards N 

Page f 8. bil*e£l the fide A B 

in the point R 

^Hlt f6. Erca: the perpendicular R V 

upon the points B, D, C 

; with the diftance BR. 

Defcribe the'arcs R N, ST, ST 

Divide the arc R N 

into five equal parts RH, GF, EN 

Make the angle * R B V 

/ with the diftance of two parts . RG 

Make the angles S C T, S D T 

with the diftance of one part R H 

Producfe the lines V B, C T to O 

Make the line O Q^ 

equal to the line O V 

Draw the. other fides after the fame maimer, and 
. you will have the thing required. 



ft. Silc^ 
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BOOK the FIFTH. 

PROPOSITION I. 

Ts find a mean proportional between tvit 
given lines. 

Let' A & B be the two* linei between which a 
mean jH^portional u to be found. 

OPERATION. 



U Mile 


GH 

CE 


equal to the line 


A 


Make 


ES 


equal to the line 




(.,.rt.Birea 


CD 


la the point 


I 


upon the point 1 


I 


and with the diltancc 


IC 


Defcr^be the femicirde 


CFB 


Erea the perpendicular 


EF 


Thia line 


Ef 


Hull be a mcaa proponifiiul becwcco A 6 B 
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PROPOSITION 11. 

Given the Yum of tbeep^tremerand the 
mean proportional to dijiinguijb tb^ 
means. 

Let, A B be the fum of the extremes ( /. <. the 

two magnitudes conoedled without any c^ftin- 

dlion) and C the mean proportional, by whofe 

^ afHilance the point, where the extremes joiH^ 

ii to be diitinguifhed. 

OPERATION 

Paf . j8. I^IfeA the line 
JtJ in the point 
upon the point 
with the interval ' 
Defcribe the femicircle . 
£re£l the perpendicular . 

equal to the, mean proportional 
Pj^ ^^. Draw the lino 

parallel to the line 
from the fedion 
Pi|e j^. Draw the line 

parallel to the line 
Then will the point where the extremes jom be F 
To that C or its equal ' £ F 

fhall be a mean proportional 
bctweccD AF ft BF 



1 ' 

AB 


G 


6 


G A 


AEB 


BD 


C 


DE 


A J 


E 


E? 


BD 
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', PROPOSITION III. 

Given the mean ef three proportionals 
and the difference of the extremes j to 
find the extremes. 

, ' Let G H be the mean proportiomi, and A B the 
. <^fierencc of the extremes, requir'd the length 
of the extremes. 

\ OPERATION. 

Pagt i*. "pRea the perpeniiieular B C 

^j at ^ extremity of the di£crence . A B 



?V iS* and equBl to the mem 
Bifeftthcdigfcrence 


G H 


A B 


' ip the point 


D 


Produce both ways towards 


E &.F 


upon the point 
With the (fiftance 


D 
D C 


■ Deferibe the femicirde 


E C F 


The extremes requir'd will he 


BE. B'F 


■ ?j^ 




. » 
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PROPOSITION IV. 

To cut off from a given Itne^ a part that 
Jball be a mean proportional between 
what remains and another given right 
line. 

Let A A be the line, of which a part is to be 
cut off, . that fhall be a mean proportional be- 
tween* what remains and the line propofed B B 



D 



OP^ERATION. 

Raw the indefinite line C D 

cut off the lines DE, EC 

equal to the lines A ^ ^ B B 

Defcribeihefcmicircle C F D 

Fact 46. Ere£b the perpendicular E F 

Pi 3 Bifefttheline^ C E 

' in the point B 

upon the point B 

with the (Eftancc ' • . B F 

Defcyibe the arc V Ct 

Cut offthe part demanded A H 

equal to the part */ EG 

AH will- be the mean proportional between the 

remainder H I 

and the other liiie propofed B E 
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I PROPOSITION V. 

Two right lines being given to find a 
third proportional 

A ?, A C afe the two given right lines, to firhich 
a third proportional is to be ^ound. 

OPERATION. 

MMeatplca&re thcangic 1> JM E 

CutoiFthepart Nh 

equal to the line j^ j 

Cut off the part NO 

equal to t6e h'ne AC 

Di^w die line H O 

ft»ej^. Draw the line Ug 

parallel to the Kiie HO 

EO will be the third proportional reqrnrU 
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PROPOSITION VI. 
To find a fourth proportional 

]^ B, C, are die three lines propofed, a fourth 
is to be found, which will be to the third juft 
as the fecond is to the firft. 



M 



OPERATION. 

' Ake at pleafiire the angle G D H 

Cut off the part j) g 

equal to the line f^ 

Cut off the part D F 

equal to the line . B 

Cut off the part EG 

equal to the line Q 

Draw the Hne E p 

Pife jr^^Braw theline GH 

parallel to the line E Jf 

F H will be the fourth pi'oportional dcinanded. 
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PROPOSITIOlSr VII. 

7*0 find two mean proportionals betweom 
two given lines. 

Let I & H be the lines propoled, between wHcb 
two mean proportionals are to be foun4. 

OPERATION. 

D'Raw the line A B 

equal to the line H. 

Let fall the perpendicular B C 

equal to the line I 

Draw tSe line AC 

»»«« J8. Bifeft the line . AC 

in the point F 

'^•{®fErea; the perpendicular* AO, CR. 

upon the point or center P 

Defcribcthcarc D E 

. . . ibthat the chord D £ 

may touch the angle B 
A D/ C £ will be the 4n«aa proportionals l?e- 

twcen the given lines I & if 
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PROPOSITION VIIL 

Tp cut two given Unes^ each into two 
parts^ fo as that the four fegments 
may be proportionaL 

A By A C are the lines propofed to be cut ac« 
cording to the propoiition. 



M 



OPERATION. 

Ake the right angjc B O C 

_ Cut ofF the line B O 

equal to the line A B 

Cut off the line O C 

equal to the line AC 

Draw the hypothenufe . B C 

. Dcfcribe the femicirclc > . B D O 

from the fedlion, D 

yg„ ^^, Draw the line DE 

paralleUo the line C O 

fige s^ and the line D F 

parallel to the line •£ O 

A B will be cut in ' £ 

OC alfain F 

fo that B E will be to ED 

, as ED to DF, & ED 

to DF, as DF is to ^ F C 

■ 4 
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PROPOSITION IX. 

The excefs of the diagonal of afquare^, 
above the fide being given^ to find its 
fide. 

Let A B be the excefs of the diagonal of a fquare 
above its fide, to find its magnitude. 

OPERATION. 

Page JO. 1^ Reft the perpendicular BC 

W7j equal to the excefs A B 

Draw the line . , AC 

• produced towards D 

. upon the point C 

and with the dillancc C B 

Dcfcribe the arc . B D 

A D will be the fide of the fquare A 

the excefs A B 

of whofe diagonal A £ 

above the faid fide AD 
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PROPOSITION X. 

To cut a given finite line in extreme and 
mean prof ortion. 

Lef A B be the line thit is to be cut, fo that the 
reftanglc of Uie whole line, and one of the 
parts may be eijual to the fquarS of the other. 

OPERATIpN. 

Pag, 50. -pjsRedl the perpendicular ^ A b , 

JjTj ' Produce it towards C' 

Make AC 

equal to half A B 

Upon the poiht C 

and with the diftance C B 

iSefcribe the arc B D 

upon the point A 

with the ^Hance * AD 

Defcribe the arc D E 

The line \ .. A'B 

will be cut in th^ point ^ E 

in the proportion required: for if you make 

the redlanglc A h of the whole A B and 

part B E, it will be equal tx) the fquare* 

A f made upon the other part ' A E 
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PROPOSITION XL^ 

'To divide u given right Jine in any ratio ' ^ 

propofed. , '' ' : , 

• •,• • -^^ -, i 

' iet A B be th« line propofed to ba divided aci^'. 1 

cording to the ratios of C, D, E,.. R ' , i 

OPERATION. 

UPon^hc'pointorextrcmitjr ' A ^ 

Draw at plcafure the line - A G " ^ 

^.Xiane . AH 

equal to the line or ratio '"^ C ' 

Slake ■■■; ^■•" HI * - 

equal to t&e line Dm 

Make '•" ^ • T J* ■. ■ 

cqu^ ta the line '« - ' •% £ 

Make . •*• • . ,. :. y r-: L M" ^ 

equal to the line : V '.;. F 

; Draw the line ^.. 'r:".*: .T ", BM ■ 

P-ige sc^Dtzw. the Jiues " . r:'«, ' ^' ^ t Mf T O R p 

. . parallel.iD the Ime .i_ . ■ .:■,. . g.M 

\ Tlic lipc- AB will be divirfed^H Ae points RO M 

- .according to. the rat;odcihan4ei. '. - 

' f* ■ ■• "*•■ • • . , -J 

. ■•.■'■.•••■ I'fc. •■ ' ■•,■'..'■.' • .. • 1 

i ■ 
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PROPOSITION XIL 

Sri niake upon a given right line two 
reSlangleSy thatjballbe in any given 
ratio to one another^ 

Let A B be the line upon which two rcftanglcs 
are to be bade, which fhall be to one another 
as C to D 

O R E R A T I O N. 

rjg«i84"r\Ivide the right line A B 

\^ at the point E 

in the ratio of C to D 

Page 8i. Make the fquare A B H F 

Tage 56. I^aw the line E I 

parallel to the line . A F 

B E I H, A E I F will be the redangles required. 

. the reftangle • A I. 

is to the redlangle E H 

As the line D 

18 to the line C 
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41. To raife a perpendicular at the extremity of 
a given right line. 48 

III. To raife a right line upon a given angle, fo 
as to incline neither to the right nor to the 
left. , 50 

IV. To let fall a perpendicular upon a given 
right line from a point without it. 52 
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IV. To make a regular pentagon upon a giveit 
right line. * ' . 82 

y. To make a regular hexagon upon a given 
right line. 84 

VI. To defcribe a polygon of any number of 
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120 

VUI. To cut off'from a given circle a fegment^ 

capable of containing an angle> equal to a 
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n. Given- the fum of the extremes and mean 
proportional, to diftihguifh the extremes. 1 74 

III. Given the mean of three proportionals, and 
the difference of the extremes, to find the 
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that ihall be in a given ratio. 19^ 
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